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PREFACE 

The following exercises have been arranged especially for general courses 

in the Elements of Dairying. A number of these exercises have been used in 

separate form and have been brought together for courses of this nature. 

They are designed to cover the use of the Babcock Tester, Lactometer, and 

special work with Farm Separators and Churns. They have all been used by 

the writer in class work, a number of them were recommended by the Com- 

mittee on the Courses of Study of the Official Dairy Instructors’ Association. 

These exercises are designed to be used with courses having two or 

more hours’ laboratory practice each week, and should familiarize the student 

sufficiently with the general practice so that he may be able to handle the 

more advanced courses in testing and creamery work. The exercises are on 

separate pages so that the book may be used as a note book, and all answers 

and notations can be made while the student is in the laboratory. 

Ernest L. ANTHONY 

Pennsylvania State College, 

January 1, 1914 
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DEFINITIONS 

Definition for Milk.—Normal milk is a liquid secreted by all healthy 

females of the mammalian group, for feeding their offspring. 

Definition for Specific Gravity.—The specific gravity of a substance is the 

relation between the weight of that substance and the weight of an equal vol- 

ume of distilled water. Water is always considered as one, or the unit, with 

which liquids and solids of the same temperature are compared. Examples: 

1 gallon of water weighs 8.3 lbs. Specific Gravity 1. 

1 gallon of milk weighs 8.55 lbs. es my 1.032 

1 gallon of butterfat weighs 7.7 lbs. # me 93 

1 gallon of skimmilk weighs 8.58*lbs. ts = 1.034 

1 gallon of 20 per cent cream weighs 8.44 lbs. rt s 1.012 

Definition of Centrifugal Force.—Ceutrifugal force is the outward pull or 

pressure brought on a wheel or object when rotating and being whirled from 

the centre. The centrifugal force is increased (a) directly in proportion to 

the decrease in the diameter (the velocity remaining the same), and (6) 

directly with the square of the velocity (diameter being constant). 
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DAIRY RULES. 

1. Rule for determining the number of pounds of butterfat in a given 

amount of cream or milk when the percentage of fat is given. 

Multiply the percentage of butterfat by the pounds of milk and divide 

by 100 (7.e., point off two places). 

2. Rule for determining the percentage of casein in milk when the per- 

centage of fat is known. (Van Slyke.) 

Subtract 3 from the percentage of fat in milk, multiply the remainder 

by .4 and add 2.1 to the result. 
Milk with 4.8 per cent fat has 2.82 per cent casein [(4.8—3) x.4+2.1= 

2.82). 
a Rule for determining the price per pound received for butterfat in 

cream when the percentage of fat and the price per gallon are given. 

Multiply the pounds of cream in a gallon by the percentage of fat given 

(point off two places). This will give the pounds of fat one gallon of cream 

contains. Divide the number representing the price per gallon of cream by 

the number of pounds of butterfat, the quotient will equal the price per pound 

of butterfat. 
4. Rule for determining the price of a gallon of cream when it is being 

paid for on the butterfat basis. 

Multiply the’ percentage of fat in the cream by the pounds of cream in 

a gallon (point off two places). This will give the number of pounds of fat 

in a gallon. Multiply this by the price per pound paid for fat. 

5. Rules for finding the percentage of solids not fat. 

Rule A.—(A rough practical rule.) The (Quevenne) lactometer reading 

, plus the percentage of fat divided by 4 equals the solids not fat. 

Rule B.—(Accurate rule, recommended for accurate work.) 

One fourth of the (Quevenne) lactometer reading plus .2 times the fat 

equals the solids not fat. 

If the lactometer reading is 31 and the fat is 3.8 per cent the solids not 

fat equal 8.51 per cent. (81+4+.2X3.8=8.51.) 
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6. Rule for finding the percentage of acid by Mann’s acid test. 

Multiply the number of cc. of alkali solution used, by .009 and divide 

the product by the number of cc. of the sample tested, the quotient when 

multiplied by 100 will give the percentage. 

i] 

7. Rule for finding the percentage of overrun in butter. 

Subtract from the butter made, the pounds of fat in the cream used. 

Divide the result by the butterfat in the cream and multiply by 100. This 

equals the percentage of actual overrun. 

If 450 pounds of butter is made from cream containing 400 pounds of 

fat, the pounds of overrun is (450—400=50). The percentage is [(50 +400) X 

100=] 12.5 per cent. 

8. To find the correct specific gravity of a sample when the temperature 

is other than 60° F. 

Add one-tenth of a per cent to the reading for each degree above 60°, 
and subtract one-tenth for each degree below 60°. 

RULES FOR STANDARDIZATION. 

In many cases it is necessary to change the per cent fat in milk or cream 

to some other known per cent fat. This is called standardizing. In 

much standardization work it is necessary to find the relative amount 

of two different milks or creams of different percentages of fat to make a 

certain amount of standardized milk or cream of a known per cent of fat. 

This is found by: 

9. Subtracting the difference between the fat desired in the standard- i 

ized milk, and the milk of the lower fat content; and by subtracting the 

difference between the percentage of fat in the milk of the lower fat content 

and the percentage of fat in the milk or cream of the higher fat content. 

The first result when divided into the last will give the percentage of the 

amount wanted which must be used of the milk or cream of the higher fat 

content. This amount taken from the total amount wanted will give the 

amount of the lower milk or cream to be used, as: 

100 pounds of 3.5 per cent milk is desired. It is to be made from milk 

testing 3 per cent and milk testing 5 per cent. 

3.5—3 = .5;5—-—8=2. .56+2= .25. 25 per cent, or 1/4 of the mixture, 

must be of the 5 per cent milk and 75 per cent of it must be of the 3 per cent 

milk. 100—25 = 75 pounds of the 3 per cent milk to be used; 25 pounds of 

the 5 per cent milk to be used. 



DAIRY RULES (Continvep) (13) 

10. The parallelogram method of standardization was devised by Pro- 
fessor R. A. Pearson, and is illustrated as follows: 

Ba ———_D 

A 
| 
| 
C 1D) 

In the rectangle let A always represent the percentage of fat wanted in 

the standardized milk. Let B represent the per-cent of fat in the milk or 

cream of the higher fat content. Let C represent the per cent of fat in the 

milk or cream of the lower fat content. The proportion D is secured by 

subtracting C from A; and the proportion E is secured by subtracting A 

from B. D represents the proportion of B to be taken, and E represents the 

proportion of C to be taken. 

These proportions give the parts of the milk or cream of the different 

percentages of fat which when added together in these proportions will give 
the desired percentage of fat in the standardized milk or cream. These pro- 

portions when added together and divided into the amount desired will give 
in pounds the value of each part. This multiplied by the number of parts 
found in each proportion will give the number of pounds of each to use. 

To illustrate: 

B22 D=1=parts of 22%. 

| | 

| 
| 

C=3 E =18 =parts of 3% 

95 pounds of 4 per cent milk is desired. It is to be made from milk 
testing 3 per cent and cream testing 22 per cent. 

18+1=19 parts. 95+19=5. 5 represents the value in pounds of 

one part or proportion. Then 5 x18 =90 pounds of 3 per cent to use. 5 x1 = 

5 pounds of 22 per cent to use. 

11. Where milk is to be reduced by adding skimmilk. 

By dividing the percentage of fat in the milk wanted by the percentage 
of fat in the milk on hand will give the percentage or the amount of the milk 

to be used, and the rest must be added as skimmilk. Thus: 

300 pounds of 5 per cent milk is to be mixed with skimmilk to form 4 

per cent milk. (4+5 = .80.) Then 300 pounds represents 80 per cent of the 
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mixture wanted, and the rest, or 20 per cent, equals the amount that must 

be added as skimmilk. 20 per cent of 300 = 75. 300+75 = 375 pounds of 

the standardized milk. 

12. Where milk is to be raised to a higher per cent of fat by adding milk 

or cream of a still higher fat content. 

Subtract the percentage of fat in the milk on hand which contains the 

lower fat content from the percentage desired in the standardized product. 

Take the difference between the percentage of fat in the milk or cream of 

the higher fat content and the desired percentage of fat in the standardized 

milk. Divide the first result by the second, and the result represents the 

part of the milk or cream of the higher per cent fat to be used. Multiply 

this result by the pounds of milk which contains the lower per cent fat, and 

this will give the amount of the richer milk to add. This, added to the amount 

of the milk with the lower fat content, will give the total amount standardized. 

Thus: 

300 pounds of 3 per cent milk is to be made to test 3.5 per cent by adding 

5 per cent milk. (3.5 per cent—3 per cent = .5; and 5 per cent—3.5 per 

cent = 1.5); .5+1.5 = .83 1/3; 300 x.33 1/3 = 100.. Use 100 pounds of 5 per 

cent milk with 300 pounds of 3 per cent milk, or a total of 400 pounds of 

3.5 per cent standardized milk. 
13. By dividing the per cent of fat in the standardized milk into the 

percentage of fat in the milk on hand and multiplying the result by the num- 

ber of pounds of the milk on hand will give the number of pounds of the 

standardized milk which can be made from the milk on hand. If the quantity 

of the standardized milk is less than the amount on hand, then the difference 

must be taken out as skimmilk; if greater, it must be added as skimmilk. 

To illustrate: 

300 pounds of 3.5 milk will make how many pounds of 4 per cent milk? 

3.4+4=.850; .850300=255 pounds of 4 per cent milk which can be 

secured, or 300—255=45 pounds of skimmilk to be removed. 

14. When it is desired to determine the number of pounds of standard- 

ized milk a quantity of milk of a lesser per cent of fat will make. 

Find the pounds of butterfat in the quantity of milk by multiplying 

the pounds of milk by the per cent (point fat off two places). Then by 

dividing this result by the percentage fat desired in the standardized milk 

and multiplying the result by 100 will give the number of pounds of stand- 

ardized milk. Thus: 

300 pounds of 3.5 milk contains (300 x3.5 = 10.5) pounds fat. This 

would make (10.5+4 100 = 262.5) pounds of milk testing 4 per cent. 
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EXERCISE 1. (15) 

OxssecT.—To determine the physical differences between milk, cream and 

skimmilk. 

APPARATUS.—Samples of milk, cream, and skimmilk, beakers, and micro- 

scopes. 

Note to Instructors.—Slides of skimmilk, whole milk, and cream should be prepared 

previous to the class period, and adjusted in the microscope, as students in first taking 

up this work will not be familiar enough with the different apparatus to properly 
make up the slides. 

Step 1. Study the differences found in the appearance of the sample of the 
milk, cream, and skimmilk. 

Step 2. Study the field under the first microscope. Note the size, the shape, 
and the color of the fat globules. 

Step 8. Study the field under the second microscope. Note the number of 

fat globules compared with those in the field of the first microscope. 

Note their size and shape. 

Step 4. Study the field under the third microscope. Note the size and 
shape of the globules compared with those of the second microscope. 

Step 5. Draw one of the fields in the space of this page. Write up the steps 

at the bottom of this page, explaining all the differences noted in the 

three fields. 
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(16) EXERCISE 2. 

Opsect.—To determine the accuracy of the 

calibration of the glassware used for the 

Babcock test. 

APpPARATUS.—Set of bottles used for test, and 

burette. Sheet of filter paper. 

Step 1. Burette Method.—Fill the bottle to be 

tested to the zero mark with water. By 

means of a strip of filter paper remove 

any water adhering inside the neck above 

the zero mark. Measure into the bottle, 

from an accurate burette, 1 ce. of water. 

If the bottle is correct this should bring 

the water to the 5 per cent mark. Another 
ee. from the burette should bring the 

water to the 10 per cent mark. 

In case of the cream bottles, if 9 gram 

bottles are used, 1 ec. of water will fill the 

bottle to the 10 per cent mark, or 5 ee. to 

50 per cent mark. 

Test all bottles by this method, re- 

cording all data. 

Step 2. Accuracy of the Pipette——Allow 17.6 ce. 

of water from the burette to run into a 

pipette, the bottom of which is closed 
with the finger. If correct the water will 

be at the 17.6 cc. mark. 

Any glassware showing more than .2 

per cent error should not be used. 

Ow ~ 

SS 
= = > 

ED CN A YC Oo 

TYAN 
~~ 

DS 

ISS SSS > 

: EX scwwre =BM&w® PHAR GD SO 

SSS a 

Ss 
AN 

SS >> SS 

A 

Whole milk bottle. 17.6 cc. pipette 
for milk. 
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(18) EXERCISE 3. 

Oxssect.—To determine the accuracy of the eali- 

bration of the glassware used for the Babcock 

test by the Trowbridge plug method; also a 

method for washing up glassware. 

APPARATUS.—Set of bottles used for the test, set of 

Trowbridge (or Nefus) plugs, sheet filter paper. 

Part 1. Trowbridge Method.—Fill the bottle to the 

zero. With filter paper, dry the neck inside 

above the zero mark. Insert the plug until 

the water rises half way between the two sec- 

tions. In a correct bottle the surface will be 

at 5 per cent. Lower the plug until the upper 

portion is 1/8 inch below the surface. The 

water should be at the 10 per cent mark. 

Record all data. 

Part 2. All glassware should be thoroughly washed . 

and be always left clean at the end of each 

laboratory period. ‘Take a dish pan of warm 

water and put in it about two tablespoonfuls 

of some good washing powder. Put the beot- 

tles in the suds thus formed and let the bottles 

fill about half full of the hot solution. Then 

take bottles in each hand and shake well. 

After they have been washed as well as_pos- 

SRR etn sible in this manner use a small bottle brush 
to clean out the necks of the bottles. Take 

them out of the water and rinse with clean warm water. Use this 

same method for all other glassware. This method if carefully used 

will always keep all glassware in the best possible condition. Care and 

attention should be given to always have all apparatus in the 

best possible shape. 



EXERCISE 3 (ContTINUED) (19) 

Data. 

Style of bottle Bottle No. Variation 5% mark — Variation at upper mark 



(20) EXERCISE 4. 

Ossect.—To make a test of milk for butterfat, by the Babcock method. 

AppARATUS.—TIwo whole milk bottles; a 17.6 cc. pipette; acid measure; 

acid; sample of whole milk; two sample bottles; hot water bath. 

Step 1. Practice using the pipette 

with water until you can 

reasonably adjust the 

amount to be taken; 

i7-O.CC: 

Correct manner of taking reading 
’ _ with ealipers. 

Correct position for filling bottles. 

Step 2. Always have milk between 60° and 70° F. before drawing sample 

with pipette. 

Step 3. Mix the milk thoroughly by pouring from one vessel into another 

before drawing sample. Always pour down the side of the vessel. 

Step 4. Put 17.6 ce. of milk into each of two whole milk bottles. Allow the 

milk to run down along the neck by holding the pipette and bottle 

at an angle of about 60°. (Letter one sample “‘A”’ and the other ‘‘B”’.) 

Step 5. To each bottle add 17.5 cc. of sulphuric acid (1.82 to 1.83 s. g.), 

using an acid measure. Turn bottle slowly as acid is added, allowing 

acid to run down the sides of the neck. 



EXERCISE 4 (Continvep) (21) 

Step 6. Agitate each bottle until the curd is all dissolved, by giving it a 
rotary motion as soon as acid is added. 

Step 7. Put them into a centrifugal machine, whirl five minutes, fill to the 

neck with water about 130° F., whirl two minutes, fill to about the 9 

per cent mark, whirl one minute. Set in hot water bath 130°-140° F 
with water around necks for 5 minutes, then read fat. 

Notr.—Read the whole milk test from the top of the upper meniscus to the bottom 
of the lower meniscus. 

Report. 

IBOtHle NGL: «chek tee. «| A | B | 

| 
ey RS B 

1. Below give reasons for having the milk at 60° to 70°. 

2. Why is the milk poured from one vessel to another 

before sampling? 
3. Explain the ac- 

tion of acid in the test. 
4 Why should each 

sample of milk be tested 

in duplicate? 

_ 5. What is the color 
of the fat column? 

aT Pe a he Jae y's | 

Tee gS a ual elt SSeS eo. OSs eet a Cy \eOy eS 

Correct method 
of taking reading 

on whole milk 

bottles. From 

the extremelower 

meniscus to the 

top of the upper 
Eight-bottle hand tester. Farm size. meniscus. 



(22) EXERCISE 5. 

Ossect.—To test whole milk for fat content by Babcock method. 

Repeat Exercise 4. Test as many samples of milk as possible during the 

laboratory period. 

Bottle Now ses | | | 

| 

1. Try to account for any difference in tests between samples “A” and 

“B”’ in each case. 

2. What would be the pounds of butterfat given by a cow giving 8000 

pounds of milk per year with the fat test of your first sample? 

3. What would be its total value at 38 cents a pound? 

4. Why is 17.6 cc. of milk used for the test? 

5. Why are the bottles set in water at 130° F. before reading? 



EXERCISE 6. (23) 

OxssEcT.—To test cream for fat content by Babcock method. 

APPARATUS.—Two cream bottles; acid 

measure; acid; 17.6 cc. pipette; 

sample of cream; two mixing 

beakers; scales; hot water bath. 

Step 1. Mix sample of cream thor- 

oughly by pouring from one 

beaker to another, care being 

taken not to churn it. 

Step 2. Balance cream bottle A on 

scales and weigh into it 9 grams 

of cream. Duplicate in bottle B. 

Step 3. Measure out about 9 cc. of 

water at 60° to 70° for each cream 

bottle. Add to each bottle. 

Step 4. Measure out 17.5 cc. of acid © : 4 

for each bottle and complete test Siiall aborateey ereken acalee: 

as for whole milk. 

Note.—Read cream test from bottom of fat column to bottom of top meniscus. 

Report. 

At the bottom of the page explain— 

1. Why read cream columns different from milk. 

2. Why cream is weighed out instead of-being measured out, as is done 

with milk. 

3. Why 9 cc. of water is added before the acid. 



(24) EXERCISE 7. 

OssEecT.—To test cream for fat content by Babcock method. 

Repeat Exercise 6. Run as many samples as possible, during laboratory 

period. 
Report. 

At the bottom of the page ex- 

plain— 
1. How many pounds of fat in 

1875 pounds of cream with a test 

of the first sample? . 

2. What was the color of the 

fat in the column? Any variation? . | 
3. What would happen if the -  G Fail | ip 

acid were added before the water? |i NM @v ai | ly y 

4. Why is 9 grams used for a : | eg | 
sample. i oe | 

5. When cream is weighed does oo | 

it have to be at a temperature of Seni Fane beetle Lente 
from 60° to 70°? 

wi 
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EXERCISE 8. (25) 

Oxpsect.—To determine the percentage of fat in skimmilk 

and whey. 

ApPARATUS.—Samples of each, skimmilk and whey; skimmilk 

bottles; pipette; acid measure; mixing beakers; acid; hot 

water bath. 

Step 1. Measure out 17.6 cc. first of skimmilk in each of two 

skimmilk bottles. . 

Proceed as for whole milk test except use a little in excess 

of 17.5 ce. of acid. 

Step 2. Repeat test in the same manner using whey instead 

of skimmilk. 
Skimmilk 

Bottle. 

Report. 

Skimmilk bottle No... | 

At the bottom of the page explain— 

1. Why is a different bottle used for whole milk than skimmilk? 

2. Why is a little more acid used than in the whole milk test? 

3. How many pounds of fat in 1700 pounds of skimmilk with the above 

test? In 2500 pounds of whey with the above test? 



(26) EXERCISE 9. 

OxssEcT.—To determine the percentage of fat in buttermilk. 

ApPARATUS.—Sample of buttermilk; two skimmilk bottles; two whole milk 
bottles; pipette; acid measure; mixing beakers, and acid. 

Step 1. Measure out first 17.6 cc. of buttermilk in each of the skimmilk 
bottles; also make up duplicate tests of buttermilk in whole milk bottles, 
as buttermilk may be too high in fat content for skimmilk bottles. 

Step 2. Complete the tests as before. Read the test which is the most 
accurately measured. 

Report. 

milk bottle No... . 

Buttermilk in skim- | 

| 

| 

% of fat +3 hase jeer aes| | 
B: | 

Buttermilk in whole | | | | 

milk bottle No... . | | | | 

At the bottom of the page explain— 

1. Why are two sets of bottles used for the buttermilk test? 

2. Why is a little more acid used than with the whole milk test? 

3. How many pounds of fat in 1700 pounds of buttermilk with the above 
test? (Show operation.) 



EXERCISE 10. (27) 

OpsEect.—To determine the specific gravity of milk. 

APPARATUS.—Lactometer; lactometer cylinder; thermometer, and sample 

of milk. 

Step 1. Thoroughly mix sample of milk and regulate temperature between 

60° and 70° F. 

Step 2. Fill cylinder nearly full of sample of milk. Place lactometer in 

sample and observe exact reading on lactometer after it has become still. 

Caution.—Care is necessary to not let the lactometer drop in the 

cylinder, as the lactometer is very easily broken. 

Step 3. Record exact temperature of sample and lactometer reading. 

Step 4. Test sample by Babcock method for fat content. 

Wf 
Y 

RANMA MALY 

QQ AL Swe 

yy ss se SS i t 
KOQXdc(Q a a = AEE Bae’ Peat | S = 

Lactometer. Lactometer cylinder. 



(28) EXERCISE 10 (ContTINvED) 

Report. 

Sample No. | Temperature | 

a 

Reading corrected for 
Lactometer reading | % fat 

temperature 

| 
| 

1. Calculate the solids not fat and the total solids from the above data. 

(For figuring total solids and solids not fat see rules 5, A ‘and B.) 

2. What are solids not fat? 

3. What is the specific gravity of normal cows’ milk? 

4. Why is it necessary to make the correction in the lactometer when 

the temperature is other than 60°? 

5. When milk is heated, what is the effect on its specific gravity? 

6. How does cooling milk affect the specific gravity? 



EXERCISE 11. (29) 

OpsEect.—To determine the total solids and the solids not fat in milk. 

ApparaATus.—Babcock test outfit; lactometer and equipment; a sample of 
whole milk. 

Step 1. Regulate temperature of whole milk sample until near 60° F. Pour 

into cylinder and carefully take lactometer reading. 

Step 2. Make a Babcock test for fat. Record all data, and by rules 5, A and 

B figure out the total solids and solids not fat for the sample. Repeat 
for a second sample. 

Report. 

Lac. reading correct- % fat 
ed for temp. A | B Solids not fat | Total solids 

Sample No. 1........ | | | 

Sample No. 2........ | | 

1. What would be the total solids in a sample having a lactometer 

reading of 32.6 at 68° F. and a fat test of 3.8 per cent? 
2. How many pounds of solids not fat in 400 pounds of this milk? 



(30) EXERCISE 12. 

Oxssect.—To determine the specific gravity and adulteration of milk. 

APPARATUS.—TIwo samples adulterated with water; one normal sample; 

lactometer and cylinder; thermometer; test outfit; mixing beakers. 

Step 1. Proceed as in Exercise 11. 

Step 2. Record data, figure out solids not fat, whether samples are adulter- 

ated or not. If adulterated, nature and percentage of adulteration. 

Report. 

Sample | Temp. | Lact. | Corrected read- % fat Solids not | Adulterant | % adultera- 
No. | reading | fat use i 



EXERCISE 12 (ContinvEp) (31) 

1. Caleulate the solids not fat in a sample of milk testing 3.6 per cent 
fat, with a lactometer reading of 34 at 52° F. 

2. What are the solids not fat in a sample of milk testing 2.8 per cent 

fat, with a lactometer reading of 26 at 60° F.? 

3. Is this sample adulterated? 

4. If this sample has been adulterated, what has probably been used 

as an adulterant? 

5. What makes you think this? 



(32) EXERCISE 13 

OpsEct.—To determine the effect of not mixing a sample previous to testing. 

APPARATUS.—Sample of milk that has stood for an hour or two without 

being stirred; the Babcock test outfit. 

Step 1. Without disturbing the sample of milk on the desk, draw two samples 

from the top. 

Step 2. Draw two samples from the bottom. 

Step 3. Mix the milk thoroughly by pouring; take two samples. 

Step 4. Add proper amount of acid to each, mix and complete the tests. 

Report. 

Before mixing | 

Lane pe aie ah = aan Doe After mixing 

| Top Bottom 

| 

| A Be ol A Bina A B 

BottieNows. aa: | | | 

Gok Tats ser | 

1. Explain below what would be the losses to a creamery receiving 

45,000 pounds of milk daily if the above careless methods were used in test- 

ing the samples, supposing the sample was taken from the top. 

2. What loss to patron if sample is taken from bottom? 

3. What would be the percentage of error in the above tests? 



EXERCISE 14. (33) 

Ossect.—To determine effect of temperature when reading the fat test. 

APPARATUS.—Sample of cream; whole milk; skimmilk; Babcock test outfit. 

Step 1. Measure out two bottles of whole milk, two of skimmilk. Put 9 

grams of cream into each of two cream bottles. 

Step 2. Add proper amounts of acid, mix and complete the tests. 

Step 3. Take reading as soon as whirling is complete. 

Step 4. Temper the water bath to 200° F. Insert the bottles so the water 

comes near the top. After being inserted five minutes, read. ; 

Step 5. Lower the water to 150° F., after five minutes read. 
Step 6. Lower to 130° F. and, after five minutes, read. 

Step 7. Lower the water to 90° F. and, after five minutes, read. 

Report. 

Whole ‘milk Skimmilk Cream 

Sei a aad Ae epee eg 

BottlenNoy.0.s 5. | | 

First reading % 

fatten eee oh 

DOOR fat. os. 

150° % fat...<.: | athe | 

130° % fat...:.. 

90° % fat.......| | | | 

1. Which is the proper reading and why? 

2. What would be the loss to a creamery taking in 30,000 pounds of 

cream if the test was read, as in step 4, at 200°? 
3. What loss to patron if read, as in step 7, at 90°? 

4. Give variation in the color of the fat at the different stages. 



(34) ' EXERCISE 15. 

OssEct.—To determine the effect of speed of the tester upon the test. 

AppaRATUS.—Samples of whole milk; skimmilk; Babcock test outfit. 

Step 1. Prepare three test samples of whole milk. 

Note.—In this exercise have all conditions alike except speed. 

Step 2. Prepare three test samples of skimmilk using skimmilk bottles. 

Step 3. To the skimmilk add a little more than a full measure of acid. Mix 

as usual. 

Step 4. Run one bottle of whole milk and one of skimmilk at half speed; 

one of each at proper speed; one of each at high speed. 

Report. 

Speed Whole milk % fat Skimmilk % fat 

At ehaltaspeed syse.cct acest | 

At proper speed......... 

IAG highspeed. 2 a2 fo | 

At the bottom of the page explain— 

1. The effects on the color of the fat. 

2. Other effects of insufficient speed. 

3. Other effects of too much speed. 



EXERCISE 16. (35) 

Oxssect.—To determine the effect of varying amounts of acid in the Babcock 
test. 

APPARATUS.—Sample of whole milk; Babeock outfit. 

Step. 1. To one sample add the regular measure of acid. 

Step 2. To another add half the regular amount of acid, 8.8 ce. 

Step 3. To another add 1 1/2 measures of acid, 26.3 ce. 

Step 4. Mix and test in the usual way. 

Report. 

Regular measure Half measure 1 1/2 measure 

1. What is the effect of insufficient acid? 

2. Of too much acid? 

3. Write a full description of clearness, color and correctness. 



(36) EXERCISE 17. 

Oxssecr.—To determine the effect of temperature of milk and incomplete 
mixing of acid and milk. 

APpPpaARATUS.—Sample of whole milk; Babcock test outfit. . 

Step 1. Measure out two samples, add acid at once and mix thoroughly. 

(usual method). 

Step 2. Measure out two samples, place in water bath at 130° for ten min- 

utes; then add acid and rotate to dissolve curd. 

Step 3. Measure out two samples, add acid but allow same to stand ten 

minutes before dissolving curd. 

Step 4. Complete all tests. 
Report. 

Usual method Too hot | Stood too long 

Explain below— 

1. The effect of having the sample too hot before adding the acid. 

2. The effects of allowing the sample to stand with the acid on it before 

mixing. 

3. Give the different colors of fat in the tests above and give reasons 

for these changes. 



EXERCISE 18. (37) 

Oxssect.—To determine the effect of measuring cream as compared with 
weighing it. 

APPARATUS.—Sample of cream; Babcock outfit; 2 9-gram and 4 18-gram 
cream bottles. 

Step 1. Measure into each of two 18-gram bottles 17.6 cc. of cream. 
Step 2. Add 17.5 cc. of acid, rotate well and allow to stand until mixture 

turns black, then add hot water up to the neck of the bottle. 

Step 3. Weigh out 18 grams of cream into each of two 18-gram bottles. 
Add acid and water as in step 2. 

Step 4. Weigh into each of two 9-gram bottles 9 grams of cream and test 

in the usual manner. 

Report. 

a Ge eee 
A | B | A | B | A | B 

Bottle No. ...°>. | | | | 

SAE AUE eee Sect | | | 

1. Which test should be the correct one? 

2. Give the advantages and disadvantages of weighing out cream for 

a test. 

3. With how many pounds of fat would a cream patron be over-credited 

if he delivered 467 pounds of cream and was allowed the highest test? 

4. How much would he be short if paid by the lowest test, butter being 

worth 30 cents per pound, overrun being 14 per cent? 
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(38) EXERCISE 19. 

OpsEect.—To determine the effect of adding water before whirling in the 

9-gram cream test. 

APPARATUS.—Sample of cream; Babcock test outfit. 

Step 1. Weigh into each of two 18-gram bottles 18 grams of cream. 

Step 2. Weigh into each of two 9-gram bottles 9 grams of cream. 

Step 3. Add the proper amount of acid to each lot. After standing a few 

minutes add hot water to one half of each lot. 

Step 4. Mix and finish the tests. 

Report. 

18 grams 18 grams | 9 grams 9 grams 
| no water with water no water with water 
| | | ] ——. 

| | A Beees AR 2 33 B A B A B 

Bottle No. | | | 

Write a full description of the variations in the above tests with reasons 

for (a) color, (b) clearness, and (c) correctness of the fat test. 



EXERCISE 20. (39) 

OxssEctT.—To test butter for percentage of fat. 
APPARATUS.—Sample of butter; Babcock test outfit. 

Step 1. Preparing sample.—Put a fair sample into a tightly stoppered 

bottle. Put the bottle into water at 95° F. and shake thoroughly until 
melted. Then put the bottle into cold water and shake well until butter 

becomes of a thick, creamy consistency. From this sample small por- 

tions may be taken for testing. 

Step 2. Testing.—Weigh 9 grams of butter into each of two bottles gradu- 

ated to 50 per cent, add 10 ce. of hot water, and about 8.5 cc. of acid. 

Mix until all the curd is dissolved. Add hot water to bring the fat into 

the neck of the bottle. Whirl in a centrifuge for five minutes and read. 

The reading multiplied by 2 will be the correct test. 

Report. 

| { 

eB a) ALG eB A B A B A B 
| 

} | | 

| | { 

| | | 
| | | | 

1. If butter contains 80 per cent fat what should be the percentage of 
overrun? 

2. What is the average composition of butter? 

3. What is the percentage of butterfat allowed by law? 
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(40) EXERCISE 21. 

OssEcT.—To note the acidity of milk products, and to compare the method 

of determining the acidity. 

APPARATUS.—Sample of milk; cream; cheese; skimmilk; buttermilk; Far- 

rington’s, Mann’s and Von Newmans apparatus; caliiion for anit 

tests. 

Step 1. Follow the printed directions for the particular test being used. 

(See rule 6.) 

SSNS SE 

SSS“ 
Ss 
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sco 9 

SSS: 

=~ AaORON 

oso. So 

Apparatus for acid test. Farrington’s acid test apparatus. 



EXERCISE 21 (ContTINvED) 

Report. 

(41) 

DTM AG Se ot: 

Skimmilk A.... 

Skimmilk B.... 

Buttermilk A. . 

a“ Buttermilk B. . 

Cheese A...... 

Cheese B..... ia 
a eS) 

Percentage acidity 

| Sample 

| Farrington’s Van Norman’s 

Mann’s 
Degrees 

Calculate % 
by Mann’s 

Write the advantages and disadvantages of each test. 



(42) EXERCISE 22 

Oxssect.—To standardize milk and cream. 

APPARATUS.—Sample of milk and cream; Babcock test outfit; sample 
bottles; cream scales. . 

Step 1. Run test for fat on both cream and milk samples. 

Step 2. Standardize 100 grams of 4 per cent milk from the tested cream and 

whole milk samples. 

Step 3. Standardize 100 grams of 20 per cent cream from the tested whole 

milk and cream samples. 

Step 4. Run fat tests on all standardized samples and record data. 

Report. 

Step 2. Grams used Step 3. Grams used 

BOtGHEWNO eyyany sro ees ed eer tines eee ee A eeat\s 
| | Milk | Cream Milk Cream 

| | 

Test of whole milk....... | | 

Pest of cream. ./..0. 2224. | | 

Mestiatter step says ve | 

Rest AMER Stepp fx. .07-0-1.)- 1 

Work out the following problems— 

1. One thousand pounds of 3.6 per cent milk is to be raised to 4 per 

‘cent milk; how much skimmilk must be taken out? 

2. How much 30 per cent cream and skimmilk must be used to make 

up 1000 pounds of 25 per cent cream? 

3. How much 36 per cent cream and 3.6 per cent milk must be used to 

make up 800 pounds of 25 per cent cream? 

4. How many pounds of 40 per cent cream and 4 per cent milk must be 

used to make up 90 pounds of 20 per cent cream? 



EXERCISE 23. (43) 

OpsEcT.—To prepare a commercial starter. 

Apparatus.—A pint bottle, sterilized; a sample of commercial starter; a 

sterilized graduated cylinder; a sample of pasteurized skimmilk; a 

thermometer. 

Step 1. Measure out 25 cc. of the commercial starter into a sterilized pint 

bottle. Add to it 225 ce. of pasteurized skimmilk at a temperature of 

80° F. 

Step 2. Place cover on bottle and set away in starter box at a temperature 
of 70° F. for 24 hours. Hold at this temperature until all changes have 

been noted. 

Step 3. Record all the changes which a starter undergoes from the time it is 
made up until observations are complete. 

; 1. Write a full description of a starter and all the changes which take 
place in its manufacture. 

2. Explain as fully as possible the reasons for each change. 

3. Give briefly the advantages of using a starter. 



(44) EXERCISE 24. 
OxssEcT.—To learn the correct use of milk coolers. 
APPARATUS.—Quantity of water or milk ; milk cooler; supply of milk cans; 

thermometers. | . Step 1. Weigh out 100 pounds of the milk or water and have the tempera- 
ture about that of milk when taken from the barn, 90°. Place in the 
cooler vat. 

Step 2. Arrange the cold water inflow to give full flow, take the temperature 
of inflow, of outflow, and length of time to cool the milk to 50° and the 
amount of water needed. Record data below. 

Step 3. Same as step 1 and 2 except have water passing through the cooler with only half pressure. Record data. 
Step 4. Same as step 1 and 2, only determine the length of time and amount 

of water necessary to cool to within 3 degrees of the temperature of the _ water. Take temperature of inflow and outflow in all cases. 

Report. 

Temp. Temp. Temp. Time Amt. water | Temp. when milk inflow outflow required cooled 

Step 2... 

Step Seo es 

Siteprars wae La 



EXERCISE 25. 

ay Sue! (S28) bel shia etle. a \¢ 1a; et 0 silelse (ee (6) @ 1b) ee 6.6 

OpsecT.—To make a comparative study of cream separators. 

APPARATUS.—Separators in separator room. 

Steps. 

. Name of separator 

~ 

Record. 

Study several separators and fill the record columns correctly. 

PH ACLONVa MNO DCI cc tc curt t) Mee aetaeee oie aye | 

3 ADIWAS: IUD OFS) as BOs ie er abet Sy ae eee | 

. Revolutions of bowl per one turn of. 

CO) a;rala|a Baia yor ienrinias< chiait. cats ode) fea | 

LO RYemived avexred KoXGrsnimKero Walaa rents ee st aeee eee CT AER | 

. No. arUS Wa DOW lier 4) be Pk clans oe kD os 

15. 

MAWWeletr@h DOW swe estat chs ce old. ik 

Height of crank spindle from floor.... . 

16. Height of crank handle from floor at 

LOW ESHSDOSUO Ma say yychacy ih te otis 

7. 

18. 

ey 

Milk enters SG VWANG AN uss oak ce Ol: | 

Skimmilk leaves bowl...4........... 

Wintchris cream spout? wets sca kos 

20. 
Er 

Pressure of worm gear, down or up?. - 

Write a criticism of each machine studied—give its special advantages 

and its disadvantages. 



(46) - EXERCISE 26. 

OssEcT.—Comparative study of separators. 
APPARATUS.—Separators in separator room. 

ProcepuRE.—Carefully remove the neck bearing which is located in the 

upper seating for the bowl. Study the character of the bearing with 

regard to the points indicated below. When through, carefully replace 

and adjust the bearings before leaving the machine. Follow the same 

instructions for the bottom bearing which is located at the lower seat- 

ing of the spindle. 

Report. 

Neck-bearing | Bottom-bearing 

e Flat harp, Name of separator | Character of spring; crown, spi- | bothy A amp, Cian or Doe ae 
ral, wire or ribbon; adjustable | ? is | an non-adjustable? carrying or guide-bearing? Ad 

justable as to height? 

RPh hs He Nee ET MN Sir : 

At the bottom of the page make criticism as to ease of removing and 

replacing the bearings, of each of the machines studied. 



OxsseEcT.—To determine the capacity of separators. 

APPARATUS.—Two large dippers; 2 fourteen quart pails; a quan- 

Step 1. See that the milk is at the right temperature, 90° to 

ON Dn - w 

EXERCISE 27. 

tity of milk. (Two or more students may work together.) 

98° F., and that there is a sufficient amount to maintain 

a full flow during the experimental run. Start separat- 

ing, and catch the first cream and skimmilk in dippers. 

When the milk is running a normal flow, take the dippers 

away and let the skimmilk and cream run into the regu- 

lar pails for exactly one minute. Take them away and 
let the rest of the milk run into the dippers. Weigh 

up the amount of skimmilk and cream which was 

caught in the one-minute experimental run. Compute 
the capacity per hour. Flush bowl with warm rinse 

. Bie Spring bal f water. Save samples of skimmilk and cream. "welghifigy mille 

Report 
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Temperature of milk at start;..... RL EV TRESSIN Pee Es Saat Oe eh Medley ea nS ea a 

= Pounds ot skimmilk, 224). a: USrmanrays teehee ey SH OU yt eee EE ne Ne ea 

FEPOUNUS:Of Cress... hyo 22 as gets a. banyan TTS eeepc eth ei ee a th cleanness 2 

RED RNOS OL Skim ala Cream... Tam. £4. o' Whour 22. tir i cee ere, 

Below show how long it would take each day to separate the milk from 

thirty cows, each giving 35 pounds daily, with a machine of a capacity of 
the above machines. 



(48) EXERCISE 28. 

OxssEecT.—To adjust height of bowl and position of cream screw. 

APPARATUS.—Separators in separator room; quantity of whole milk. 

Step 1. Name of separator. 

Step 2. See that height of bowl is such as to deliver skimmilk and cream 

into their respective covers without touching them. Before making any 

adjustment, study direction sheet for this machine thoroughly. 
Step 3. With sufficient milk (or water) in supply can to maintain full flow, 

separate at least one gallon, shut off supply, weigh and compute what 

proportion the cream is of the total amount separated. 

Step 4. Adjust cream screw to make the amount of cream between 12 and 14 

per cent of the total separated. 

Step 5. If already correct, adjust so as to make a change of between 4 and 6 

per cent. 

Report. 

1st trial 2nd trial 3rd trial 

Skimmnlk pounds ene kyr ne 

Greamapounds ay een ceo ke ee| 

Motallspoundss.0 ee ee eee 

&% of total taken as cream............ | 

Explain below— 

1. How much change was made in the cream screw? 

2. How does the cream screw affect the amount of cream? 

3. How does it affect the amount of fat? 

4. When water is separated, would the amount of water leaving the 

cream spout be the same as the amount of cream when milk is separated? 

5. Give reason for your answer. 



EXERCISE 29. 

eee reeree eee eee ees ee eee eee seeee 

(49) 

Oxssect.—To determine the effect of speed variations on the proportion ‘of 

cream, richness of cream, and on the loss of fat in skimmilk. 

APPARATUS.—Separators in separator room; quantity of whole milk. 

Step 1. Have milk at 90° to 98° F. 
Step 2. Separate half the milk at regular speed. 

Step 3. Separate remaining half with speed reduced one-third. 

Step 4. Save sample of whole milk; also samples of cream and skimmilk 

from both two and three. 
~ 

Report. 

AIO MOM ROW AIILOR 1 -tercr./eralcLensieeieteyetar «areas a heise Ginie e a5 1s wots 

First trial Second trial 

Ist half 2nd half et half tel) “2nd halk 

Pounds of milk used 

Temperature of milk 

Note speed three times 

Pounds skimmilk 

Pounds cream 

Pounds skimmilk and cream ... 

Proportion of cream 

Test of whole milk 

Pounds butterfat in mill 

Pounds butterfat in skimmilk . . 
= 

Pounds butterfat in cream ..... 

Pounds fat unaccounted for... . 

% fat unaccounted for 

Write the reasons and effects of the variations that you have found in 

this exercise. 



(50) EXERCISE 30. 

OxssecT.—To determine the influence of the change of inflow on the propor- 
tion and richness of cream, and the loss of fat in the skimmilk. 

APPARATUS.—Separators in separator room; quantity of whole milk. 

Step 1. Separate half the milk with faucet wide open and speed uniform. 

Step 2. Separate the other half, starting with faucet wide open, then close 

till cream becomes noticeably thicker. 

Notre.—Maintain correct and uniform speed. Save samples and test. 

Report. 

NAIC OL ASCDALALOL cals ots ereiecsre tel sl s/alaro tei sietalslevancisioPife icy step eisys 

1st half , 
Pounds of milk used 

Temperature of milk......... | 

Note speed three times........) 

Pounds skimmilk 

Pounds cream 

Pounds skimmilk and cream ... 

Proportion of cream 

Mestrotewholenumilkes sae se eee 

Test, of cream 

Test of skimmilk 

Pounds butterfat in milk 

Pounds butterfat in skimmilk . . 

Pounds butterfat in cream .... . | 

Pounds fat unaccounted for... . | 

% fat unaccounted for 

First trial Second trial 

2nd half Ist half | 2nd half 

Write the reasons and effects of the 

this exercise. 

variations that you have found in 



EXERCISE 31. (51) 

OssEcT.—To determine the effect of variations in temperature of milk and 

proportion and richness of cream and loss of fat. 

APpPARATUS.—Separator in separator room; quantity of whole milk. 

Step 1. Separate half the milk at about 90° F. 
Step 2. Separate half the milk at about 50° F. 

Nore.—Maintain correct and uniform speed. Save samples and test. 

Report 

MAI CRO TANG DALALOD Gi tl ccalerein cri setts eucicialieiaaroe ef evete bie pisvole et cveseiannicieter ster eus Sizer-cavatatts cto ou hereeanicns soioriere ee 

First trial Second trial 

Ist half 2nd half Ist half | 2nd half 

ounudsv creams cael can ore 

Pounds skimmilk and cream ... 
a cass —— | 

.Proportion of cream.......... 

aestwot: whole mille... a sen.0a : 

Mestsoimereamyc rk ci )x0 es eel 

BResimOlaskamiilie em Pees 

Pounds butterfat in milk ...... | 

Pounds butterfat in skimmilk . . | 

Pounds butterfat in cream... .. | 

Pounds fat unaccounted for... . 
i ' 

fat unaccounted for ........ 

Write the reasons and effects of the variations that you have found in 

this exercise. 



(52) EXERCISE 32. 

Oxssect.—To churn butter from ripened cream (first churning exercise). 

APPARATUS.—Churn; cream; scales; thermometer; pails; salt; color; ete. 

(Two or more students may work together in all churning exercises.) 

Note.—Students going into the laboratory should first note the work to be done, 

which will be found on the slip on the bulletin board or on the blackboard. 

General Instructions for Churning.—The principle of churning is the proper agitation 

of the cream that the butterfat which is in it is properly and thoroughly separated out. 

Before churning, the cream should be properly ripened. That is, it should have been 

held at the proper temperature that the right amount of acidity may have developed in it. 

The cream should have an acidity of from .3 to .5 per cent and be held at the tempera- 

ture required for churning at least two hours before churning. The churning temperature 

will necessarily vary in the different seasons, but should run about 52-54 in the summer 
and 54-58 in the winter. 

The churn should be thoroughly scalded out to remove bad odors or taints and then 

cooled down with cold water. The cream should then be weighed and placed in the churn , 
and the churning process started. 

If a barrel churn, churn until the butter begins to break in small granules about the 

size of a grain of corn. Here the churning should stop. It should take not over 30 minutes 

to reach this stage if the cream was properly handled before starting to churn. If it takes 

less than 15 minutes it may mean that the churning temperature was too high. 

Draw off the buttermilk through a sieve that the small particles of butter may not 

be lost. Take the temperature of the buttermilk. Pour over the butter, in the churn, 

about the same amount of water as cream used in the churning and from 4° to 10° cooler 

than the buttermilk. Rinse the butter in this water for about 15 to 20 revolutions of the 

churn. Draw off the water, and take the butter out on the working board and salt, using 

about one ounce of salt to the pound of butter. The salting may be done in the churn if it 

has a worker. 

After salting, allow the salt to dissolve, then work the butter until the salt is in all 

parts and the buttermilk is out. Print and wrap in clean parchment paper. 

Wash and scald all utensils and leave hot to dry. 

Student A. Weigh out the cream for churning; get the temperature right, 

add butter-color if necessary, place cream in churn; make all necessary 

observations, record data; scald the butterworker and other wooden- 

ware and then chill thoroughly with cold water; get the necessary 

rinse water and have it at the right temperature. Weigh the salt and 

have things ready when churning is done. Draw off buttermilk, rinse 

butter, place butter on worker, salt, work and print. Finish recording 

data. (Record all data on the following page.) 
Student B. Scald the churn with hot water and then chill thoroughly with 

cold water. Run the churn, take samples of buttermilk and wash up 

the churn. In washing up the churn rinse with luke-warm water and 

then wash thoroughly with scalding water and washing powder and 



EXERCISE 32 (ContTINvED) (53) 

scald with clear water. Use brush on the outside of the churn. Leave 

the churn hot. Wrap the butter, wash the butterworker, other wooden- 

ware, and pails in the same manner as the churn was washed. See that 

the floor is clean and dry and that each piece of apparatus is clean and 

in its place. Unclean or misplaced apparatus will count heavily against 

good butter making. 

CHURNING RECORD.—Churning No.........-... Fane 

This blank should be neatly and accurately filled out when the product is finished. 

Ae IVCMLEPOTROE CLEAMM cy co 68ty a rk Siete rarn, he oss! Gas, Weel theraog, © Soke Rieees Pounds cream .): ¢2-.i0s!si sa 

“LSS SOUT ENTE IA UR IP pet ok BS A aT ee UE la a ee ee a a | 
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Time to ripen... ; a FS UVR fac, Acton Nay Ceca Cort cae v ott ci Mane ae an RS Oe PP ne sb S| 

Reneth of tine held. at churning temperatures...) sac. we Se Na. Sai hotel os Py to 

% of fat in cream when churned...........-0ececceecceeseecceees a 
7 
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Se A AIEEE M eens Pee eee eee EM on eed ahs coh g oe as While mabe ale oh dV ecole’ ogres eh /ahel obches arateba ele 
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ees Se ee CNM cE cere Ee ties g PN Na Saye bilelaie s TG uv rive se elelhedals tale 

Make special notes regarding this churning operation. 
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(54) EXERCISE 33. 

Ossect.—To churn and make a good grade of butter from well ripened! 
cream. (Second churning exercise.) 

APppaRATUS.—The same as for Exercise 32. 

Step 1. Follow closely Exercise 32. (The two students may trade work.) 

CBHURNING RECORD —C hurning NO. -'< =o. ses aeiaiee 

This blank should be neatly and accurately filled out when the product is finished. 
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Make special notes regarding this churning operation. 



EXERCISE 34. (55) 

- Opsect.—To see the effect of churning at a high churning temperature and 
washing at a low temperature. f 

APPARATUS.—Same as for other, churning exercises. 

Step 1. Have temperature of cream at 58° to 60° F., rinse water 45° to 50°. 

CHURNING RECORD —Churning Novels h0c's's ec swiss 

This blank should be neatly and accurately filled out when the product is finished. 
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Make special notes regarding this churning operation. 



(56) EXERCISE 35. 

OssEect.—To see the effects of a low churning temperature and a high wash- 

ing temperature. 

APpPARATUS.—Same as for other churning exercises. 

Step 1. Have cream at 48° to 50° F.; rinse water 56° to 58°. 

Write fully the evil effects of the above practice. 

CHURNING, RECORD—Churning INO. «:<:0 0 owasieaes 

This blank should be neatly and accurately filled out when the product is finished. 
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Make special notes regarding this churning operation. 
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EXERCISE 36. (57) . 

OxssecT.—To determine the effect of churning very thick cream. 

APPARATUS.—Same as for other churning exercises. 

Step 1. Have cream 35 to 40 per cent fat. 

CHURNING RECORD.—Churning No............. Age 

This blank should be neatly and accurately filled out when the product is finished. 
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Make special notes regarding this churning operation. 



(58) EXERCISE 37. 

OssEcT.—To see the effects of over-working butter. 

APPARATUS.—Same as in other churning exercises. 

Step 1. Churn and otherwise care for the cream as in the first churning 
exercises until the butter is ready to work. 

Step 2. Work butter until it seems to be worked enough; note its condition. 

Break a few lumps and note the grain. Then continue working, noting 

the condition of the butter every five revolutions of the worker. Con- 

tinue working until the butter is much over-worked. ‘Record data. 

Report. 

DEAPEN OMRON 24 Aen earn ge sh, UE Re ek Re ae OME LS Pare Ske We Ae eae nt ta a 
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Make special notes regarding this churning operation. Make record on 

following page. 



EXERCISE 37 (Continuep) (59) 

CHURNING RECORD.—Churning No.......cesseeeees 

This blank should be neatly and accurately filled ‘out when the product is finished. 

ABET OM Ol COAT egh:, 20.2) See ae tate ecole ala ol sip el vate abate Botinds; creamy. j.).'. ego. 6 

DEEL EUG S00 VERS grep hii care A A 

Wemperature atywhich cream wasiripened:. <2. tices es. esses be db acces vacsocleeeasen 

SUM ERC RUNOEL Mc /oeeclens) th Ae nl ee AE See aU «adie are vie eke os As oes oan oe PS 

Leneth of-time held’ at churning temperature... J.2 0.0. oes ce cee co ec eeecascbedcunes 

Soman cream when=ChUrned:.. 2:5 2c siete bpeiseie's 2 cdrare tocie femis ole dhe no ance beee cous 

PRAT SIZ CLO CHU MABE Ce i, peat aie arch alg, 8, ste o's Bara oicave ew ofbek & y’eletee shale boone Seen a 

A ORO e UNIS PO) e010 ts Bae oe eS Pn a er Se 

See TEP Tat T CNG UUICIN TL git ateecis ion cM As cl Sicl a1 Hele WPSvEMG Sta org alah c. oomala'db dusty are 0d Glows Ea we OOS 

BIUITTIG HE OM CITI mega eae eed a tess Meo otis. cleo oe eet cag ogee) teehee LOE Sh «ae 

Size aineranules whem, Churming StOps os %rjc-cr ares os aie ak ac cw are wo » cate Seaton vidaeeee 

Memperahire of buttermilk)... y.cc. sae he wet a here a AGRE) ay nie an oe be Stee” 2 Se aneraie 

J CHIE TERING RAR bs) O88 EIS BS ble ERE oR oP AE eR Rok CR A A 

BREMEN Ae Ole WAS WV ALLOR pases crap t tote o oiahi toate bic Darelee di abts + Sao e we anette vind ueten ebide 

Eman SPMELIA Ota POG MUIBECRI eitpe ee. Staats ark ake kal Pov eiisnwS o Mitoa ona leid bo Sr Sual chee Wats Golds « Sinko eee eee 

PAM OROy SANGO ee ikea, ater, sibhagtict a wt. Gee oak cia S ive aoc phe rcs Seeee DE Usaa a atie Ss re a ee 

EPROM ChUnrneh ardor: SOLtio ay sy tie cistaete elk eee erase rea ke ae tak ee ae ete Wee 

PRL EDU Meee sera a laec Repeat ofc AMER Ie, Sakae Gi cha iehkG <0) alah Serta alot, rue Pek ee weds obiaele oe 

ncinwler cunt cl ORE EY, CHAS PY eh = aed cf do 73 ec oiob « soho ree < wale 6 Hilo o rol Sia oe Oalanignleae odie 

JAVED ENSUE Mainly 8 ets Bence tee 8 By eRe Or tr Oa nO Ra a ET i, 

Make special notes regarding this churning operation. 



(60) EXERCISE 38. 

OxsecT.—To note the effect of over-churning on the quality of the butter 

produced. : 

APPARATUS.—Same as in other churning exercises. 

Step 1. Proceed as in a regular churning until butter comes the size of corn 

grain. Then continue churning until the butter has collected in large 

masses. Finish churning operations as usual. Record data on the fol- 

lowing page but make observations on this page. 

1. What will be the effect on the keeping quality of the butter when 

over-churned? 

2. What constituents of the butter will likely be raised in their per- 

wees 

. Will more or less working of the butter be A aives to remove the 

ae from butter that has been over-churned? 

4. Will the grain, or texture, be thus improved or would it be more 

‘*salvy”’? 

5. What caution would you give regarding the extent of churning for 

butter that is to be stored and shipped long distances? 



SePemimperscure OF MUUGCEIIUI oho. i... sa si -'se clelvlas-e's me og rier e/e,s Test 
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EXERCISE 88 (ContTINUED) (61) 

CHURNING heMCORD=—Churning NO... 000. cee cake. 

This blank should be neatly and accurately filled out when the product is finished. 

GOUGH ONAOMCECRIM ss 6c re RT ae oo rice aitlenisrans ts Pounds cream 

Socae POMEL RAMDAC on? Ne AE RRR PME Slate cle. g a ocals,¢ old 'S tails a sia lle Wty eteiw ee. woes 

Temperature at which cream was ripened 

BIE NGO ANC: nus. o.cs ys. ates Baie ieie-ealo af a's = RE Nhs Cae i a fi Sinha SNNaed apa hada kha Ryan a Mae 

Length of time held at churning temperature bhi) Sire fe) a a! atie jo, /e 18) ew .6,)0,10) 6.6) Mypi ss ekeye ee tee: ei6 '4, (e, wake a! wie, 

% of fat in cream when churned................... 

Kind and size of churn used mala siiwitetale, bioj0.'e/ie\leye. (efeie 6 © 0.91.6) © e's) e),0 (0: eye te luile ss) ©)\6 \0\'0 p28 su ws. lew bile! ayfale, wha 

Approximate fullness of churn a leijsl wee} ta) p ejie\at ele) sie usltele) «. ws as Je\e) w (Syiep© fo, 00, 6. 0 els elet s/s sis alee aise fe arele 

Seereritae Tei Rev MEL MGCL t eae ey Rocce ai oc A iLfeke Mik nl AUOGs Giotee lala Ss ole e neice Pais veleh ie POSE 

BVbirn ecm tscrscc LAUT ea Magee as et ae RG arc eh ay yceirg sea ayia, PreMeHSL x bee: Sie Chae ine e cuey Brats fetane ats Tale ® canst cade ona 

PATATE MID HOLECOLGRGUSe Cerne tne cne Rae sno aratn Moka DUNOTR cy octet, corey aonace Krave ie waVakeh iy oe asendce Mdesuame “aiears 

Size of granules when churning stops 

a0; '6)h0, fe’ eeliee eve stevia le ese) ale Cee 

Amount of wash water Sailer aveke’ «! laywilie!ie/e) jelelvel'e| dvie =) siinie\e) t, = av alte)el a ol ee) aiehm) see) 646 /el © 6 is, She. es. eh aie) ea oe 

Temperature of wash water el (a}(6 0) (ea lay arele eles) sie! a silayie)mefe)(el.@ (e (6f8)\e!.0/ 0s) sxe) lel eps fae) 0 6) «| Sie) 6) 5 0) 8 (ala © ellae 

Amount of salt used 

ESUMC VOIR NCL EC OPN EUNE Hak Sey rife Nat Pall Gita alex al ladthe Hiatal Shag eer epee shia" gh tae cabinet 2 aah 

BUttemILoOmM Churn hard: OL eSOLueen cers su th beloe auete as © ue io efies sl e (6) wliw a! mile(s wyiel'e dew inti elm re ta! ofall Uni \e 

OUMEaSKO fal MULES eae eh eich aleteula eat or a's siete, « mje») sé «| s,s ee) so) dlereius s\as| ee b's fe \sl ee) iss 

Pounds of overrun By eer) .6 et eles) e ote el» wiln apa s¢, afe\e-c0 = ule 0) 0\¢ ee 0 e100 oe pie =o alee e's 6,0 9 6.8 © 6 OFF @)e sceleibue 

EPOM CIM ee ete Cee ea RaR arth ate ensue ke Raye ney uct (ole chic aiioh Mifsl soe S isi she erat Sy clea ecoks aaeasiade ieje ate ver eauereaand 

Work and observations by 

Assisted by 

Sitni ale!» bttsls) cilia ae \ulle. ea) leh,elleye ‘aw eo! 6'e_s)\6/te 08 ye) ise [nla ekel’s © ¥i0l,0,(6)\e, el 6) © ¢- evel's e Lerenens 

slahal sw jell tals el wlutevel @.'sialls (e] oe)» eis « /ul\s,,a elle) v felic) s'ee 8 01 « (0 ¢./ejle (vo) © alee eo 0‘) 0. 0.0, 2 be 2 0.6 Bi +e © ONG) e Be 

Make special notes regarding this churning operation. 



oe. ei hie 0; 8ile''e 6 (ea ole fe fehle \e) 10: se! se) \e)/ 5) ees ail witie tes 

ow) etfs) a a8) (oles sais) io, eMe Kenia) (a) (ele) (ey ate, lp i'sh elie tallsliie 

(62) EXERCISE 39. 

Oxssect.—The effect of churning cream at different stages of ripening. 
APPARATUS.—Same as for other churning exercises, with cream as described 

in the following note. 

Note to Instructor.—Divide the class of students into shout four 

groups, and have previously prepared four equal churnings of cream, part 1, 

fresh unripened, part 2, having .2 per cent of acidity, part 3, with .4 per cent 

acidity, and part 4, with as high as .7 per cent if possible. Have the cream 

all of the same percentage of fat and same temperature. Each group should 

churn the cream under the same conditions and in the same type of churn. 

The data and results should be recorded on the following page. The 

differences in the churnings for the different groups should be recorded below. 

| Time required for | % fat in butter- | Flavor of butter 
Part No. churning milk | 

je oBreshveream. ao. J.) 

er RACI Gee Whe etn Mes 

AWAD OUI eyo CIC sce 

1. Can you discover evidence of curds in any of the lots of butter after 
working? 

2. Which lots would probably keep best, if stored for some time? 



EXERCISE 38 (Continugp) (63) 

CHURNING RECORD.—Churning No.........ceceeees 

This blank should be neatly and accurately filled out when the product is finished. 

SLAP APOEOP CAIN (a2) 5 2 2<. Se SV Eta aaa aes Sool? «Maso sp ahoie 'el@ wl gaes Pounds cream, S524: twit ee 

Bir rriged Mer Tenn INCI Riel) ics gape eI el er Sia an pale at ore taie 6 oie we Caleta 9 od Hace eles e Sie ete ui nik 

Sremipernture sbwhich Cream) Was FIPENE 00). 02. tee le dis o's c'e sows Scie nisi glawas ogo kos fe 

SECO EINE Tete, rae cic siaey eae reenact spe ok 2 ela due Rs a, slat oshieb. ai. n Se, doh ateral leavers 

Penetinoimme* held: at churnimp Cemperature. 0... 5, <' sie ie es's oe psee Ae wis cle dee de wees als 

ears elIay CLE AMAL WVIETL GHUIMEG niayc acc tare er) asap amie niche dig, 1a) v'esn o. 0,0» Mele stele @ sr alsipia oases 

PUTA aT SIG: Oh, CHUTTS USEC en ya9-1ara arena in Racers es Sw Pareles infpl ao cneis'e tua os 4% alee’ eek .e OR 

Nena rppeintieabe filmes (is CHU Pot Co katate pies Nore! ol lions, aise*e lip ls! tresa.s 26" ns welts Swe s sp meeee § 

MieaPeEMIPESCRUMMEG. ncrs Nei s o te te vinie tiale Pn Penne zits onan tes Cael esis abo Sen ars eee 

Barer MECN HIRE ener te Cones oiscyat Pers ao arte nsec eich s a chars lal Bie Soa, elereia Wigreie: are, b lehite, sr epee owe eae a 

RVNSCOSTUNI US COLCHE MIGEG Seater Fas La bite cy slob ait attna ater Weal Wore erm fas eh voui's ahaa }ecaak of a) aoa whee ck a eedsa, 

Seri eames wher CLUNIIMS REOPS Scheie = whale 5, shsks bd cle 4 618 iva: o Jos sah «Soler cuayle cael ala sera) cvasbinnoub (or Ses 

“Temperature Gi ULL OR MATa). Pe tesioha vss aie old 6 aves deelore eaters ats TRGB sno tettraceds Catalans Sele 

Pu TAMETI CaN EET VADEDS Cre sin 2 tela at vn erage al ciarecelake fle at oseta ee yatelelels ard Wide ie desde Ga alle aie a areyatiadd 

SRE TREE AIREY Ole We GST NU ATOM ache ychein yo) Mapas oc ehd sya tay avons, s70) tien) ake raids. a 'chelevete lave. cre xe « soe 

PSST TG, (LURES RBIS 20 So Eo > STE TSE a in cee a a BPC LEN Ze WOE ec 

Brine or dry salted........ PTE ieee 28 ENS oh A 7 CO ae ae ge Re 

Pee Me rou LOMmee LET ICL OR SOL G42. c cig ajc) scious afer cars eral ol vie ideale Awe Borg pd he eeiabe re Bole ena enti 

ePIPME MCR AEYUNG LOI sox fons rasa tere ae rsins Shae a hacits Pa, clabappaNetr rater Hd wc Ja, 8'GS. sieges a dle yale a slaty woe mage es 

AC CaeeTINa MRE COND ELEM eA eM tle egrets nisi es e)Aa oh MIC TG cerca eicie Siem ecclanacskels. claim winla®sneany Sie eee 

RO MELNIUIM eee ha aren ceie acaire Sy aecr vate sae oa, ats. che SG orators Go Dd e! o.8ieahe 6 bs Piathre tor one apabeiat an seanevetet eae 

Work and observations by 

Assisted by 

Se Wle@) «latvia (e) 0) es) e le «| a site «ic ee) ss a <6 6)\a\9 © .0).n (© 00.6 0) ©») 0je) 0, © 0v (6, ree] 'e @.8 618 

Ce 

Make special notes regarding this churning operation. 



(64) EXERCISE 40. 

OpsEecT.—The scoring of butter. 

APPARATUS.—Several samples of butter; score card; butter triers; paper, etc. 

Step 1. Read carefully the score card and become thoroughly familiar with 

its points. 

Step 2. Wipe trier carefully and insert into butter near centre of the pack- 

age. Withdraw carefully, note condition of butter on the trier; also 
take the aroma of the sample. 

Step 3. Take a part of the trier-full between the tongue and the roof of the 

mouth and let dissolve slowly, noting the flavor, salt, taints, etc. Record 

observations. 

Report. 

Perfect score | Student’s score Criticisms : 

Flavor | 45 Ge SNM AR I Pape Ye ES cae Mi ets Od Wiese Se SAAN eee 

Body | 25 L Pagers! ete oe Leases ST Pont alten, oy No ORE ec Na a 

Color 15 Jae ren cee oes Slane ey ee eh ectas lant ae, ie tee aie oe eee 

Salt | 10 a ee PaaS Seeks Suge sUbe . oe eee 

Package | 5 (ied Sealant Patt taemupetn one ch. 

Flavor | 45 Pialeeie Calbice Wo asigte See aa panes eae Sania ee RA ae 

Body | 25 | ee Sed ak NAS oe gees et eM png MOE Ter ents aah Ie, he: 

Color | 15 | Be SION Rs Oot beter eran ee terme tone eet Bent tare SoA A 

Salt ADS eric oF Bipacrcemcueartmamaue ers) 'rs”. | 
Package 5 Marg hasta ett Bi ees aaa ees hace Mele cme seme ge 

Flavor 45 | soe Sores Age ERE Sed oc eM conta cre ates ce g rlg eAERI EN OE wl 

Body 25 | See Me eR NAS erate, oh omc mapete Ae. Ng Anata Net fire are 

Color 15 tes anacter chit, Bea wnt nk Madbs:liy! te itis ants Shee eer ines Co Este S| 

Salt 10 Reeabveso Sele Mehcn i ane va conrad Usha Maeve Ori Od " 

Package 5 | SRR Re aici ca Tape i TaN ea ag TOe map, PGR ATM ag cee ae A 

Give the reasons for the off flavors and defective body that may have 

been found in the above samples. 
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EXERCISE 41. (65) 

OxsjecT.—To determine the percentage of water in butter. 

APPARATUS.—Set of balances; samples, of butter; some type of moisture 

test device as the Ames, Irish, or Marshall test. 

Step 1. Put samples of butter in clean dry bottles or jars with tight lids or 

caps, warm up, but do not entirely melt the sample, until it can be 

_ thoroughly mixed. Mix. 

Step 2. Carefully weigh out 10 grams of the sample into a heated, weighed 

dish or cup; heat over the flame or in an oven at 175° to 180° F., until 

it ceases to lose weight. 

Step. 3. Take the difference between original weight and final Syelebt and 
compute the percentage of moisture. 

Report. 
| | 

Original weight Final weight | Loss in weight % of moisture 

pample: No... 7.21. | t 

Sample No. 2)... .!..... 

Sample No. 4....... | 



(66) EXERCISE 42. 

CoTTaGE CHEESE 

Use good skimmilk direct from separator. Heat to 75° or 80°, in cans 

or vat. After the required temperature has been reached add starter, two 

to eight pounds per 100 pounds milk, the more starter used the quicker 

it will set. As soon as it is set or coagulated heat it slowly up to 95°. 

If a dry cheese is desired heat up to 100° or 108°, but if a moist cheese 
is desired heat only to 90° or 93°. The object of heating is to aid in 

expelling the whey. The curd will settle to the bottom of the can. Transfer 

the contents of the can or vat on to a strainer or into a cheese cloth bag and 
let excess whey drain off. Stir-curd occasionally so that it does not dry next 

to cloth or strainer. 

As soon as the whey is properly drained off, salt by using 1 pound of 

salt to 100 pounds of curd. It is best not to salt cottage cheese too heavily 

as most people would rather salt to satisfy their taste. Salt retains the 

keeping quality of cottage cheese. 

Write full description of cheese made and note any special changes 

observed. 
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(70) EXERCISE 43. 

Cross SECTION OF CREAM SEPARATOR Bown 

Nore.—Select any typical cream separator and draw to a suitable 

scale an accurate cross section of the bowl. Neatly label all parts: In addi- 

tion to this trace carefully the inflow of whole milk, thru the area of separa- 

tion and thru the outflow of cream and skimmilk. Any explanations necessary 

to make this drawing clear should be made at bottom of page. 



DAIRY ARITHMETIC PROBLEMS. «7 Gi) 

1. What is the percentage of total solids in milk testing 4.9 and having 

a lactometer reading of 33 at 57° F.? 

2. What would be the correct specific gravity of a sample of milk if the 

lactometer gave a reading of 32.5 at 65° F.? 

3. What is condition of each of the following samples: 
(a) Lactometer reading 32 at 58° F., and has 4 per cent fat. 

(b) Lactometer reading 33 at 63° F., and has 2.5 per cent fat. 

(c) Lactometer reading 27.4 at 69° F., and has 2.4 per cent fat. 

4. How many pounds of solids not fat in 139 pounds of milk testing 3.9 

per cent fat and having a lactometer reading of 29 at 69° F.? 

5. How many pounds of total solids are there in 49 pounds of milk 

having a fat test of 4.17 per cent and a lactometer reading of 32.4 at 56° F.? 

6. How many pounds of milk testing 3 per cent must be mixed with 

140 pounds cream, testing 27 per cent, to make milk testing 5.1 per cent? 

7. Two thousand pounds of milk testing 3.5 per cent fat, is to be made to 

test 4 per cent by adding milk that tests 5 per cent. How many pounds will 

be added? 

8. One thousand pounds of cream testing 30 per cent is to be reduced to 

20 per cent by adding whole milk testing 4 per cent. How many pounds of 

the milk must be added? 

9. One thousand pounds of cream testing 30 per cent is to be reduced 

to 25 per cent by adding milk testing 2.5 per cent. How many pounds of 

the milk must be added? 

10. One thousand pounds of cream testing 30 per cent is to be reduced 

to 25 per cent by adding skimmilk. How many pounds of skimmilk must be 

added? 

11. Six hundred pounds of 30 per cent cream is wanted. Having cream 

on hand testing 40 per cent, and skimmilk, find how many pounds of each 

are needed to produce 600 pounds of 30 per cent cream. 

12. How many pounds each of 50 per cent cream and 25 per cent cream 

must be mixed together to produce 1,000 pounds of cream testing 40 per cent? 

13. One thousand pounds of cream testing 50 per cent is to be diluted to 
make it test 40 per cent, using cream testing 25 per cent. How many pounds 

of the 25 per cent cream must be added to give the desired test? 

14. One thousand pounds of cream testing 25 per cent is to be raised 

to 40 per cent with cream testing 50 per cent. Find how many pounds of 

the 50 per cent cream must be added to the 25 per cent cream to make it 

test 40 per cent. 



(72) » DAIRY ARITHMETIC PROBLEMS (ContinvEpD ) 

15. Received 800 pounds of butterfat in 20,000 pounds of 4 per cent 

milk. From this 975 pounds of butter was made. Find the true overrun, 
expressed both in percentage and in pounds. 

16. Received 800 pounds butterfat which made 984.94 pounds of butter; 
allowing 1 per cent for mechanical losses, what was the percentage of over- 

run, after mechanical losses were deducted? 

17. Received 800 pounds butterfat. Made 984.94 pounds butter. Loss 

1.25 per cent. What was the overrun? 

18. Butterfat received 800 pounds; butterfat in butter made 80.41 

per cent. What is the overrun? 

19. What is the percentage of overrun when 176 pounds fat makes 194 

pounds butter? What is the percentage of fat in this butter? 

~ 20. What is the percentage of overrun if 1800 pounds of cream testing 

33 per cent makes 667 pounds of butter. 

21. If you had 15 pounds of butterfat in cream that is to be churned 

and 18 pounds of butter was made, what is the percentage of overrun? 

22. If 1800 pounds of cream testing 33 per cent made 650 pounds of 

butter, what is the number of pounds overrun? The percentage of overrun? — 

23. How many pounds. of butter would you get from 1000 pounds of 

cream, testing 23 per cent and having an overrun of 14 per cent? 

24. When butterfat sells for 40 cents per pound, how much’ must be 

secured for 4 per cent milk wholesale to realize the same? Buttermilk and 

skimmilk selling for 25 cents per hundred. 

25. From which of these methods of selling will the largest returns be 

secured? (a) 4 per cent milk at $1.55 per hundred; (b) 20 per cent cream 

selling for 80 cents per gallon, with skimmilk worth 25 cents per hundred; 

(c) butter selling for 40 cents per pound, buttermilk and skimmilk at 25 

cents per hundred, and an overrun of 18 per cent being secured; charges 

for butter manufacture being one and one-half cents per pound of butter. 
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